Effects of nerve growth factor on the biosynthesis of chromogranin A and B, secretogranin II and carboxypeptidase H in rat PC12 cells.
We investigated the biosynthesis of various constituents (chromogranins A and B, secretogranin II, carboxypeptidase H and synaptin/synaptophysin) of large dense core and small vesicles in PC12 cells. These cells were treated for up to 18 days with nerve growth factor. Peptide levels were determined by quantitative immunoblotting, their mRNAs by Northern blotting. Nerve growth factor treatment changed the levels of the various peptides investigated and their mRNAs in three patterns. Peptide and mRNA levels for chromogranin A and chromogranin B were increased on day 1 and then declined. Synaptin/synaptophysin levels slightly decreased from day 1 onwards. On the other hand secretogranin II increased steadily up to 217% for peptide levels and 257% for mRNA levels. For carboxypeptidase H for which only the mRNA could be determined an analogous behaviour was seen. Its mRNA after 14 days of nerve growth factor treatment was 459% of controls. These results establish that the biosynthesis of the secretory proteins chromogranin A, chromogranin B and secretogranin II is regulated differentially during nerve growth factor treatment. We suggest that neuronal differentiation is accompanied by an increased biosynthesis of secretogranin II. For carboxypeptidase H, the marked increase in mRNA levels after nerve growth factor treatment is the first example that the biosynthesis of this peptide is significantly up-regulated. Synaptin/synaptophysin biosynthesis is not increased although this peptide is a major constituent of small vesicles which increase in number during nerve growth factor treatment.